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(54}Tilk: COMPOSITE POLYMER SOLID ELE(rrROLVTE AND NONAQUEOUS ELECTROCHEMICAL DEV ICE 


(57) Abstract 

A composiitr poI>'mcr solid electrolyte prepared by impregnating a unicellular polymer foam wuh an electrolyte. A polymer matrix 
constituted of cell walls defining closed cells is impregnated with a nonaqueous electrolyte, continuous solid-phase domains arc formed and 
the closed cells arc substantially filled with the nonaqueous electrolyte. A nonaqueous electrochemical device, such as a nonaqueous cell, 
components for a voltaic cell like electrodes, etc., using the solid electolyie arc disclosed. The solid electrolyte has a high ionic conductivity 
and a high mechanical strength. The nonaqueous solution in the closed cells hardly leaks. Therefore, the nonaqueous electrochemical device 
using the solid electrolyte has an excellent electrochemical performance and an excellent electrolyte holding property, and is extremely high 
in reliability and safety. 
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{b ^ <o m{i «Q ffi (7) T PS ;4M V ( >Pt ^ Jl y ^ -i? 

n 5 . * m »Q ffl ± PS 3 V ( >pt M y ^ A m e 


wo 97/18596 2 3 PCT/JP96/033M 

iz^^^^if^nX'h ^ ^ t r-tiJ-il' < . C O fi II li it; 5^ ^ @ 

t^it^ii^ ^ -5 ^ y -7 -Mspf . m^K^ 

ji« 1- -C /i>i m m ^ 6^ {I ^ ^ r- ^ 2) ^ i: » S L ;55 . - 

UT ^ ^ m fS: -r ^ ^ V -7 - u n . mmn . m.mwMm 
(1 o ^^ T Hi dimm-r 

^ m ^ m ^ ti ^ yf^ V -7 - ^ m ii^ <D 'J - . m 
m ^ mm ^£ X h *j . i®^oiii5j-^iii^mft?Ktwi^ 

-r hut'^-, i/uift:-T-9-'1'^>^ttllK, NY^tr (1 9 
87^) ^F. M. i/U — 1^. yy-;/KjK!;^-^^^hD 
^-fb. VCH^^T'D-zv-^-X, NY|6^T (199 1¥) 

mztd.mco^-^r-mmx ^ ^ 0 z(Dmt\^x. ^j^y^i^uy 

p fc* u > Tf- ^ K * m ^ ^j: i:' <7) T =Jr ^ ^ - X ^ 4^ y 


wo 97/18596 2 4 PCT/JP96/03363 

V y ■ft =^ V . 7-;/fbf=.ll7^> -#1^7 

yU n 7" n U > ^M^i^ , y< ~ y /U a t' = ai - x - 

-/a t' U y :t ^./y K-x V y y ;^ ir a n. f- u y - );::• - \) y 
y u y y( K^l^<4:. ^=^■t^7y^;^Dypt•u^-x h77 
jviru jLi- uiy - )c: - ^) :yy u y ^ K*ll^<$. 7/b;?}-u 
^ ^ u > - f :^ y >- 7 □ 7 K ^ S ^ f* y ft t' = 

yT'^'^jfy-v — . ni. •■) y ir :^ y r > . ;t^y->"^^yu^>c 
> ^- ^4: , 5g K ;Jf y :r X . ^1 ^ ^ - pJ? - h ^ 
^1^' (;^/i-:7^ni^/U;/^i7yu_|.) xii^O^, 

• m. a y :^ ^tnwi m (r> m 00 ^ ) h <r)i^m(Dmm^ 
h z t ^'^X' ^ ^ , -ixb>Ky-7-09^, miisom^^t: 

^ &^ ^ ^ n *t T' - <t ^ t < . Z<Dtz}h\Z 

L /jr i.^ ;K y -7 - $f ^ L . # . y 7 y f - y r V ^ 

7 y ft t' - y 7^' > 2^ * a ^ fti <!:• (D 7 y -fb t" - y X ^ ^ y 


wo 97/18596 2 5 PCT/JP96/03363 

V ^ - ^ \:i ^ :t ^ ^ ^ -t Z z t i:: X ^ X , V 

- ^ iz^ 7t yi±m^ ^^-t ^ z 1 1' X X . if^o-7-izx^ 

Til, ^TKSm^^K'^-a ^tt^^(ST1-5 cOT'^g-^ii^5>^^@^4^ 

^T^5 75i, 000~1. 000:^CDKfflT'fc5 

'7}=f-m^ , Q 0 0 2 0 0 75 X' h ^ Z t t'-^ft. < . I 75 - 

<D ^) ^ — h <r> -lii ^) -7 - (D ^m. t \^ X \-x . ^ 

mi-^l5^^ZX^)W^^^'(^^^^Ztt-X^^o ttz. =?- 

t'xm^ z 1 1 T' # 5 o ^ o ^ fa It ®i ^3 ft 5 An »i ?a g . 


wo 97/18596 2 6 PCT/JP96/03363 

r- ^ tiLM <D M ^ it I ^ ^ m^m m ^j: tfam X' h ^ o z<n> 

f-' - ^ /j: <D .Bs #t ;i J: U -r a :^ y£ T'.f ^ ffi 5 1 tf^x 
# 5 o S . ^ ^ ;V ^ ^ ^ rS ^) i L T ^ is # 1^. T ^ y 

^^ij ;t . 'tf y -V - |g ^ {4: ti :7 -y f - y 7=' > ^ .t^ y -V - 
fflt^-C^^^i^^Sit-r^:^^, B 4 - 5 7 7 0 4 

mmm.^\.x n h h.fzf^^^^ \ ) mi-u^.^ . y m^.^^j: 

<b- (75 H 1+ :n ^wu :¥ - BB. 1^ , 2 ) 7 :^ y^ $ia . ^ -5 i Mi 3 ) 

mti.x\,t. y ^ V \ z A ^ . mf&ii . k/u 

t; bU IE (7) m ^- ^1 HB It . V IS B8 W . 7 $g fig , T /u ;^ y i!i 


wo 97/18596 2 7 PCT/JP96/03363 

u - ^ <e' ;c f ij ffi f a ^ ^ 14 . -^-i'-mm ^ fitzmm^t 

¥ G ^ ^ * ^.f ^ $t * b o 

L . 5g If ^ / -7 - ^ ^ y 7 -y ft f = X >- ^ fli 4= (1 * 

1^ # K -C O jI ^ m ^ . m <l? ^ ft X !4 m ^ 31 7C ^ «f ^ ^ u « 

T m 3l T . m s # ® <7) it a /jr ^ ?i # $2 ^ L m yfe 
^ m i- ^ z t if^ mx h b . ';rf ^ m n;^ K Ji 
^-^^-t bm^'?-mwmm'Si-i5^-xBkm*i^ y -^g:<^ 

JD tK 5^ ^ ^ ^ <b' » * L < o 

^l-i^ <i: <D f§ M 3^ ^ - BB 1+ . y ti J^mi^m^^^ ^ 


wo 97/18596 2 8 PCT/JP96/03363 

C .BS It 5£ X- /jr ^^ :S ^ ^ Jgl m ^ ^ T' /cf < . .B8 #t g 

j^^^-rrs^^^ii -=r - a,'^ m L X L^l^, tfz^m^(Dm 

"b t $J S t < /jr o ^ B?. 1: fi 5 M r a d - 1 0 0 M 

r a d T' 5 c <t $f ^ L „ ^ tz t m ^ ^ m I - i> m 

^ 14 . l: ^ -Bi #t T- K It S (C 5¥ C fc ,BB It g (>' .08 
B# Pb^ T- .b8 It $r ^f 9 o 

- o ^ it ff^ !4 , y - T i; ^ - ■57 t* ^ « ® mi o 

^ iiJ; U 51 B i- 5 - t 75i T' t ^ „ o S U . ^ IS m it ff^ 

i U ^ i6 PI S ^ n /j: I > . :if- 4^ y c 7* c f t- > 

K^-, ^nD:^;U^, v?i7nn;><:^?>-, Vi7na:ii^>. T 

F >- , 7^ h 7 t K a 7 ^ > , v= p< ^ 4^ A T ? K . ->' ^ 

=^ /i^ :^ /'^ 7t^ ^ h' , y 5" T -t h T 5 K /<f: <!:' CD ^ ffl I ^ 

S Z <t «s T- t -5 o 

14 , ± -C if /i $g ^ 'J -7 - -tr ^- > > h <!: i: t 5^ 5,5 ;jf 


wo 97/18596 2 9 PCT/JP96/03363 

izmm-r ^ z t \z i V mm-r 6 z t i)^ X' ^ ^ o zcom^^i:^^ 

t LX . fz t y ^ 3 T V % -7 - (r> . MM 

t LTN-^^/vfD V >' ^ m^'x ^ ^ . 1 0 on^ 
2 ^rui^n L X ^mm}&^ ^^m ^ ^ . ^mr^ v - h ^j: 
i> mm ^ ^ m h 3\ ^ ± if . r -t h y , ^ / - /^xm^ 
Ki^'^tOTKy-e-mi: {^m^^ V ^ - ± i^' / y h ) ^-h^t^ 

(DM'j^^mi^mm'^iz^^^x . ~(Dmmy}^v^-±^'/> h 

m> ^. \\ -7 - ± V y V ~ TT.^^m ') -7 - y > V ) ^^0. 

2~0. 8T'*5S::<t355$f^tv^„ Z<7)mi:i:t;!)^0. 2?{5?S 
T- . 5,a ^ y -7 - -tr ^ ^ > h O >a m :4'^ T 1- o o 2: ^ (7) 

^§^i^^i^si<*m/^Sto:j^y^--^ h y y 7. r.^.m^^ - 
Vkx i> iSi \~ X m w-mM% t n.®. (o m m 
^mt'^mib hii^o V ~ ± ^ ^ y h (D mm i:t t'- 0 . 

8 ^ ±^ ^ m ^ X' It V V / y h (O^^t'^^L 

^^m<Dmi$^n.M'^oJi^iktLXi^-hw^vt. m^: y r 
^ m <n m ^ "f- ® n ^ - ^ t L X , m^ii 


wo 97/18596 3 q PCT/JP96/03363 

^7i^^^m.m(D±y<\^-'$r~ t Lx^mi-^m^, commit 

^S:^ ^ ti ^ h(DX'\tti:\,^t'- . -m^izn 5 5 0 0 fi 

^m^tzx tz t ^ i^mmmxiy 3 ~ h t^t < 5 o ^tz 5 
0 0 p m i^±X' {tm±i^(om^m^i&mt-m < /jr 0 

^ . m <!r L T O f$ H ^ 1; CD ^ df' - 3g ^ ;iwjN $ < fj:-^ ^ 

o ^ y ^ - |g i$ i l; ^ ic t ct , ® fi| •> - h ® « *s 
^i?:m t ):t^XM- \^ < m^^fz\t^i^6ir ^ Z t -^'^ h ^) {"^^H 

±.f^m t fi ^ z 1 1> h ^ . -r t£iz>h z (D^^a - v 

&-J ii 7X S m ^ T' ?g -r 5 7* c -tr ;^ !- « l^ T ij il S O 
13: ^ S il (1 /jr 5 U T- /j: < , m ite <!: L T M <^ T fc o t, 

i: L T ffl L -C 5 FbI H m ft? HI ^ 5& S (t iT^ tii t « 
<75 Pa^ 11 o /i o 

z.(Dmm\t , ^ y -7 - ^ ^ -> - h ^ ^ ^- bb m * / 

^^{18|t(::J:o-Cff^^^ix/c^^S^Sit^^-r-5$gtS^y-7--t 
^^/>h$r^'a-t-S^S5t<b. ^5J^y^-|g^«:'>-h*J55# 
^ ix ?t ff^ :t«i: -C 6 it <!: b ii li* ix -5 < t h 1 o o it 


wo 97/18596 3 1 PCT/JP96/03363 

X z (D ifsim ^ m ^ ^ z 1 1'^ X' ^ ^ o ^tz^m^mr^A-^ ^^m 
X . ^mi^m . mw^m. mi" i^m m m ^ m ^ t x ^ x 

^(n-^m^um-r^ztt'^x^^o 

- )3x ;i M 1$ l-t U ^ - II . i: ft? -a T- ^ y -7 - 
?r fi] ffi L T , *j b /i» i: ji ^ ^ T- - ;^ [S] I' §1 # 5£ « L 

W:\z X ^mmm:k^^fhm\z t if *^ 5 r t x- 1 ^ o * - 

3i # :^ fS] (1 HX . # ;^ [6] {c u T S ii: ;^ fS] m± ST' 3i -r 


wo 97/18596 3 2 PCT/JP96/03363 

n.'i' mm M n X X/ / ^'tz nmw ^ tD z f£ ^ X m h ti ti -y - 
h m^^mi^^ V - i-i . ^TKmmmmcD^mxum . mm 
<7)m{^mmn t Lx m\'^^izyt'A^£Bm^^^-ri>vtm, -r 

^ :t yBmm t LX 1 x i 0-'S/cm^l±^^i-^ 
^ t ^ T . ^ 'iMimKD m m t kt m L X 5 0 h 2 0 0 % 

<omm . *f * L < ;± 7 0 % 75^ 1 7 0%, ^ hlZiiJ^ L < it 
9 0 1 5 0 % ;c «5 a T' J> ^ C <t M * L . U±(D:^ 

i^lz X U . m ^ i7> ?l ff) ^ w s g: ft (7) /js ^ i ^ , -> _ 

^ <D m ^ s mm n h ix ^ , 

^ 7k s m ft? @ it^. !i g ^ L s ?^ T- , /I fi L . m ft? K ^ 

m^j:Lx . mmnmi^x^^Ti^mmmm t Lxi^m-ri>ztiti'^ 


wo 97/18596 3 3 PCT/JP96/03363 

y yi- u a t' -^r^ y m , t'7. { h V y 

ti ^ y t L X r fv ij ^} . T 0 ±m^m . M 

, ^±m^m. T > ^ =^ ^ :iri^ fj: t' ^ i tz i-x 
iM^-^^mx m^'^ ^ z t i^x ^ z<Dti^^:ymn^m-t^ 

{ILiCl. LiBr. LiSCN. LiC104. LiN 
O3, Li (C6H5)«B. Li ( C sH , , - H C = C H ,) , B , 
Li ( C 4 H 9 - H C = C H 2) 4 B . Li (CeHs- ( C H 2) , 
-HC = CH2)4B. Li2BioClio> Li2B,2Cl,2. 
Li2B,2H.2. LiCFjSOa, LiC4F9S03. LiC 
«F,,SO,. LiCsF.TSOa, LiCFjCOj, LiN 

(CFaCOi)*. LiN (CF, 302)2. LiN (CH3S 
02)2. LiAsFe, LiBF4. LiPFe. LiOOC 


wo 97/18596 g ^ PCT/JP96/03363 

(CFjjCOOLi, L i S O , ( C F ,) 3 S O 3 L i ^ 

:S5$fSL<, Z(Dmtl.X. CFaSOjLi, C.FsSOa 
L i /jr 7 y ^7. /U^J^^^y^-^i.:^, (CF,S0 2)2N 
L ilCft^^n5;^/U:il^-/U^5 Ky^^e'i^:^. L i BF., 
LiPFe. LiC104. LiAsF6^$r#lf5^<!:*>-C 

C/Olf^/U:^ — :^ ^ )\, 3U =f }V ij — if. ^ — 

V }l (r> m.^t! - if ^ - Y {C-^ ^ 7^h7tKn77>. > 
it-t^fj:t'(DiS.^^^mit^<^. ^ y ^ J^^y- Y y ^ y ^ 

U' > ;f •> K j!i 05 y :c - X yu , y f - X > 7 n 


wo 97/18596 3 5 PCT/JP96/03363 

^ M't o y y m ^ V - . 7Kyr^yD=h!;/u. 

Xh^tzib^-^ L 1.^ ;^ ife T- *? ^ o 

2{c ^ {' ^^ T H , ± IE L i 9 <^ , y ^ — ^ ^5 ^ 

'7-^m^^m\^^izt\zxvm{^^^^^^t*'^x^m^ 


wo 97/18596 3 g PCT/JP96rt)3363 

mmn(oBmstt'-iS: < . tfzM.^iziSL\.^mux-ityfsV ^-^ 

3 5'Cti±2001CJiiT. MtL<(150'"CtA±18 0°Cti 
T. ^^fcM$L<[i60t:Ui±l 5 0 "C T X' V — 7b'^ 

Mm m X' mm L n ^ X- n tiii o 

^ -e # r* ^ 5 o 

m«¥®<^^7lc^m^®^^©f^^ffl ^^T . >K y -^-^g^f^ct- 
tj 1 m^^^-r ^ ^ t i^x ^ ^ o mh. mmm^'-^mnmm 


wo 97/18596 3 7 PCr/JP96/033«3 

iKis^j oi^^SdMa^^ (Mi±s. tag. nm) \z.x^x 

S - <t T- ^ ^ „ ^ f> flg P ^] -a 1: ^ iS «ic -r 5 *^ li , ^ 
Bfl 15 !^ fi m ^ ft ^ 6^ S U /jr (.^ 5^ ^ T- 5 c <t 


wo 97/18596 ^ g PCT/JP96rta363 

±m(D:^m(D Mri^m t LX . yi< V y -y iti^ - V is xv 
^ ^ /i^ , ®? 7' ^ ^^ ^.f <!: ^ ;^ X ft -e- /<c <t' ^ ffl v^ . - 
^ jS j£ ^ ^ S ± 1 0 0 °C T T' *5 y , ^ S g T" ?S 

^Siit-r^ r <i: -e # -5 , i^^^?^<n>^ 


wo 97/18596 3 9 PCT/JP96/03363 

wWfiSJirtTtt, Li.-.CoOj, Li.-.NiO,. 
Li.-.MnzO*, Li.-.MOa (0<x<l, MWCo. 
Ni, Mn, FeWiS^{4:^^i-o ) , Li,-yMniO, 
(0<y<2). ^a^^4L ii-.VjOs. T ^/i^v r 
Lij-yVjOs (0<y<2) . Lii j-. NbjOs (0< 


wo 97/18596 4 q PCT/JP96/03363 

x' <1. 2)f£}f<D^itl^. Li.-.TiS2, Li,-.M 
Li3-.NbSe3 {0<z<3) <D ^ M :tJ =^ 

. A 1 S b . M g 2 G e . N i S i 2 i:' CO ^ Jl PbT ^ . 

SnM^Kftfe(MllSi. Ge, Pb$r^i-) . Si.-, 
M • y O 1 ( M ' il W . S n . P b . B /jr .^r' ^ 1" ) O ^ 

i*. LirMnN^. LijFeNj, Li^-.Co.N. 
Li3-,NiN, Lij-.Cu.N. LijBNz, LijAl 

?i^t*t(-^i£M)!lPI-r 5„ m^S(^ff^fi <!: LT . ]1 «: * {1 5^ 


wo 97/18596 4 1 PCT/JP96/03363 

mm.W(Df$.m.yjm t Lx . 7.^<v ^ if ^ c 

VD, ©IKiiDl, Wi^. jEi!g;i£M/£^-'i5^VNf>tL^c * 
fc, '^^(D-)sm\-t. n^^<r>n.^^V^^ ^ - h t 

^ Jn 1- -5 <!: T- t , M ^ S . ^ <S ^ 6 Z <!: 
^j: t' (D^m ^ ^ ^ — ^B^-t ^ ^ t i-X- ^ ^ c lEm^ tz\t 

mi~n ' (omn.^^ t Lx m\^' i> . ^lx. lEm/^^ 

mmxmfSL Lt^'^iz^^TK^^n.Mm^-am^'^xn.m^i^m-t 
^ z t t^x^ i>o 


wo 97/18596 ^ 2 PCT/JP96/03363 

^ b O # L {c J; y m ^ >^ m t±J -r -5 S ix ^5 

»; <»: o T tzo 

^ iz m ti tz mm ^ z t i'- X t ^ o M^^mt. fz t 
uu^:\kmt^^m(DfM:^^^f^mLxm^^Bf$.i-^:^m^, 

UiSL ^ -.ikm m ^ n t ^ m m <o m RE y< ^ :y ^' - (O^-^t^ ^ fiz^ 


wo 97/18596 4 3 PCr/JP96/03363 

\zmmm^^m ^ x m.-i\^<Dmm t l x m ^ ^ t x ^ ^ o 
miL^mt^m 5 %mmx\tW}^i'-^ + '7^x h ^ . itz 9 0 % 

J: 0 :k ^ I't^m^j^^Xl-xmmmi'^i^^ < /j: 5 * m t t f:: 

<Dm.i^i^^^^ ^ ^ y y - (D iL % ^ (D i$^m ^ ^ ^ Snitf 
* L < {i 8 5 % T T- U . It II » S t < li 17) 8 0 % W T T 

mmi'>mmiiftit'^i&^mm^mxm±^titzmm(om:^^ 

«^ (75 2 0 % ~ 7 0 % (7) gi6 ffl 2)5 $f ^ t v^ o 


wo 97/18596 ^ ^ PCT/JP96/03363 

X^^i^ , i^^^i^ff)-^^ t m^<D W-i^m. t LX (D-^ ^ X It . 
ii^liO. 1 h I 0 0 fi mXh ^) . $<bt^»^L<{i. 1 

Mmm^W:iz^tz^xi^m^<-(y^'-'pizmm'SRu/xii 
iz X ^ X mmn . ^m^igm. wiwt-r i> z t t-^x- ^ i> ^ - o 

r^'t ^ ^ z t i--x- ^ ^ , n h titzm.-mmn.m^ V ^ 
mm. 'J ^ ^ :^ > mm t L X ^ m -r h m ^ it . mmmt 


wo 97/18596 4 5 PCT/JP96/03363 

^ ^i: :ij m ti: mti <D V ^ ~ ?^ mw <o m^m:^ ^ c X n 

t.tz . <^ > y - X {t . misrs^^cT^m^^ 
^"^hztt^X'^ho z (Dmn.y ^ y - t Lx . ti — if^vy 

y y ^ . T =r \y y y' y y 9 . <f y y 7 ^ V fi ^ <D 

Thy ^ y - . ^mihy ^ y ~ . m m.^ ± y ^ y y ^ y - 
^ m^- h z t f^x ^ h . 

^ m <D m ^ ^ ^ ^ Wi-i. . n.my^'^M^^mi^ 

^mm t -r i> z 1 X t i> o ^tz. m.mmitL(Dm.mm±^M 
^i\^tziiW.j^\\^m^Ltzmm,mti-hz 1 1 ^ t- ^) „ - 


wo 97/18596 4 g PCT/JP96rt>3363 


wo 97/18596 4 7 PCT/JP96/03363 

mm-t . m it z h iz X ^ X h m-^ ^ ti ^ h <D X' 

\;jiT(r>Mt^MRXfttmm\zn\''X. m ^ o t+ {i , btS^ 
m . BS^^W^'yl-x-v (^) M^^Thn> EBC-2 
0 0 - A A 2 ?r I ^ . AD ii m i± 2 0 0 k V . m i^ft 2 0 m A !' 
T ^ fa T' o 

ttz . i:xT (Dmi^mRxi^t^m',zn^'x . ti iH e 
m ^ K tB K 7< ^ >(o i^m'j^ ^ c^mmRrjmitm7€^-^i± 
(Dmmit , JbX T o :^ T' ^t o „ 

mm ■■ 

ri i§ 5? ^ @ m.M ^ -> - V ^m^mm\~ X ^ . 

7) T- . S I ^ ;i E 5c -5 3 ^ ® C X , ^' , Z M « X - Z ^ 
Ei, Y-Z¥®^I>*X-Y¥®' (X-Z¥ffi<tY-Z¥a(4 
1^ •> - h CD Jl ;^ [6] II ?'p^ o T 1/^ 5 ) ] fa^ o T ^ »ff L . ±15 
X-Z¥®. Y-Z¥SS:T/X-Y¥®{i^tl^:'nM):t?t-^ 
^1. ^2S.U^m3<^K/f®$r^-t5-!^>7'/u^#f-o ^^t^ri 

if V y m 1 , m 2 S 3 WS/T® ^ Slt)t^Si^S# 

Kff ffi (I o I T , jI @ K ^ ^ > ii 5> tS[ L rJ5 K -l' ^ 


^fi*S96 4 8 PCT/JP96/03363 

^^^Mnom^Uh'/^xDi^mit (%) 

fb: ^ /u *^ ^ ^ > 1/ ^ ■> - H ^ ft ffl ^32 > 2 )^(D±m'0 

^ ry 2. - K §r ^ n ^' ii M 5: t>* # BS <t L T . ^ ^ L) y 
^ #■ ^ >• ,y r y - }•£ (z T me 3c ^ ^7 o „ m ^ ^ ^ (1 . 
^ 2 ii ^ 5 m \ - / , ^ m e ia E 0 ~ 5 V ( v s L i / L 
i") O^f^-r-. HA-303§J:77>^->3>.:;-^, U_ 

B :?t=S:lt4-l:xa^^tt$n 5r ffl X if o fi „ 
2 c^n^S m o 1.^ -t , ^ ft X (1 il 7c ii J; U m jjft e - ^ :t C fz 
.t' 9 ^ -< ^: „ ®f ft X if ^ (i J: <^ ^ »fc t° - ^ M ^ ^ n 

^ -a- . IS -a- @ m ft? K m ^ ft ^ ^ ^ X' -5 

Hlfef!! 1 

=>r 7 ;t □ y □ e U > - 7 f t h" ^ ^ x > * fi ^ 
!i (^=^-t^:7;u^D7'Dt'uv-^i:5Sfi%) ^ftti^5^V 


wo 97/18596 4 9 PCT/JP96/033O 

mi oMr a d x-m^^mmit^ r> tz'^ . 6 orx-x^^^i 

BB #^ ( #t S 1 5 M r a d ) t , X' ^ m ^ ^ X' . 7 n 

>HFCr34a<t7K(^Zg-&?^ (fii:];l:99/l) ^ . 70 
"C. 2 0 k g/cm^O^#T-C2 4B#ra^^/5^*7t ("^iS 

1; : 6 . 5 fi ft % ) m^v thLX . 2 I O'CCDmmi^ 

izx 1 0 fMm I 8 0 °c ;z i/jD sf; t T . mm 2 7 o ^ m o e ^ ^2 
rSf* (^mmmsm) ^^#/c„ 9 3 0 m s^J:tt<5c:-tmf^- 
( s @ m ^ ^ ^ > ) ii cJ; 'J so ^ L fc . 3£ 31 m fel CO 
l§ ta ^ ^4: II ^rt -r 5 ^ 5^ ^ (i 8 7 ^ 1: % T' ^) o /c . 

(LiBF.) (EC) /T/cft- 

> — rf: 4 — h (PC) / y - y ^ = 7 h >• ( y - B L ) 
iM^^mm (EC/PC/y-BLmfitt: 1/1/2) (i 
L i BF.igglmo l/lT'^/l?LT^#f)ix5^7K^mftf 

« n A K , .1 0 o'coi&mx 2 mm^m • ii^ ?^ ^ -tt t , 
n.'^m^T^^mt^n.m'^^ffni^tzo mm'^comma z 5 

m T* o /i o 

ttz , t^m'tm^^mwmMn'^<ot^n h' ^ y ffyi^m^ 

ma. 64. 7 S 1: % -C *5 o „ Mri^^izii. ^ 1 . ^ 2 


^0"^>«96 5 0 PCT/JP96«3363 

^'<y(D'^f\-m^m(DWi^it. 6 5%. 6 5 % . ^ 0 e 4 % 

m X' h b m V ^ y ^ fl tz , 1^ . ^ 1 . ^ 2 s. r>' 

m3<DWi^(Di--rtnzt. M ^ m mm - v (ot 
t (D t 'MM L tzi^m h' 7^ ^ > itm ^ h ti f-j: fz c 

fz, m iK ^ ^ ^ m mm K i' ^ n b ^¥ z\ ,^ m k s <7) ^ 

£ (i 8 5 m g % T' o fc „ 
IS ^ it; 5^ ^ gl m fis K ^ - ^ y - /K- 4 Bf rj] . Tt-; II ] B# 

5 c m • CO > > 7 ^ > y ^ ^ - /U ^' - ;z iffi iA T- , 2 

6 °C , 1 a t m O I? tK JE $r ^iM-t , :§ 7K '.i |9 o n y'j: f}- o 

■ ^ ^ t/r i o T ^ ;^ 1^ ?a g ^ L S ^ , 
IS ^ -S^ 5> @ m K ^ :^7' 7 ^ ;a S :i - 1 0 2 °C T 

5 I °C X' h ^ Z t it h h C r> X tz (D X- ^ ^-^iii^^ 

iot^^tz. 

0-5 V (v s L i/L i*) \zxm.'^^'rf=i-mw-mm^ 


wo 97/18596 5 1 PCr/JP96/033d3 

(omit^MTL^^^^wmLtz t z ^ . 0. 5v^m(omum 
m<Dm5immu^ . ®? fc^ j; tc i- i ^ m rt f - ^7 n m ii'i 

5 V (DmmX'^^X- h ^ :L t ^ fz o 

jL%t(r>x')kLLxnhfitz^^-^^=i-m^n.Mn<r>\ cm 

yo y h (omm^ ly i:' - V ^ ^ )^ h ^ '-^ m ^ 

- <!: o /i o 
m£ W 2 

^Sfi^iJl t mmiz LX . ifLiiit/5£ff;t/i)lII?5 0 umco 

7 ;r n :/ n t' u- >- - 7 y -ft: f =^ li -f-'" > * M -o" ^ fli 

c ^# b n 6 •> - h 1^ m ^ ^ B8, It ( B8 1: 1 0 M r a d ) 
t. ||5£#iJl<t:(o]^{rtT7n>HFCl34a^-ag 
?S g 5 a S % ) ^ 1t /c o ^ g ^ -a: V - h ^ ^ 'J tti L ^ , 
ig *3 IC 2 1 0 °C <7) «fi 'J^ (w T 5 # ^1 1 8 0 °C (C ^30 L -C. ^ 

m 7 2 ^i m(D '^^^^^ i^mBmsi^) ^^#^co 930M 

^ ^ t< ^ J:t: m H- { B ^mM^^ ^ > .t U iiJ ^ 


wo 97/18596 5 2 PCT/JP96/03363 

^H^&ft^Sr, V^^J^TYyy/i^7i-uiii\y~-Y (LiBF 
, ) ^ iiL ^ V. :y ti - ii( V (EC) / -f u ^- u > ti — 
- V (PC) /y-y^yby^h^ (r-BL) rg^^ll 

(EC/PC/y-BLaStt: 1/1/2) (iLiBF. 
ig^l mo ] / 1 T^^tT^#e>ix5#7K,^mJ^¥M^f{5;i7v 

IS ^ L /cIS m . K ^ ^' V - ;i 5> ^ L T U . 

^<D4^i§&S(13~12/.mT-foo/c„ ^l, 

t>' ^ 3 o ttff ffi CO "rtJ K y >co Ef; cB (;> f y ^ , ^ n ^' n . 

5 4%, 48%. 5 3 % U , ^ ii e> O ,1* m ^ ^ fg; 5? 
ft % T- o /c o 

^ /c . ^ Sfi 6?iJ 1 <ir [51 ^ II L T 3i tK ft ^ ?SiJ ^ L ii^ 7K (i 


wo 97/18596 5 3 PCT/JP96/03363 

iz X V mitmyt^^^^m^tz^c^^. o. 7~5V(7)«GiaT' 
mitttzitmTtm^i^-'-'^iiv&i^hti-r. m ^ ^ 6^ ^ s 

±m (O X 0 \- L X m h tl tz V - - y- (D I cm^O-t^ 
7-r y ^ :^ 'y- h t LX mmm I t ^m^z LX^d^ 

y t' - > ^ m ^ n . i- ^ ^ ^ h y o y h (D^m > 
t: - y y 7. mum ^ h ^ y Bm^m ^ w ta L tzifs ^ . ^ 

- Y X ^.h-'-ih h iz-^%x ^ ^ ^ h tzT )^ X 

-t ^xn ^ ^ . ~ (b;i:»D»i^?r{i;triraJ±yi-^^i^l'i*l^ 
L /I o 7^ > ■> - h m S Pal (75 3^ eft 'f > f - ^" > :^ jf J 5z $r 
I ^ 7)^ P5 iJO f?fi « T- ^ ?r E ra /i^ b 2 2 0 °C ^ "C 5?\ L T 
^ y f - ^5^' ;^ (7) £ g file # +4 §r I? {ffi L y-c c ^ f - ^ > ^ 

JSjj^itl kH z-C'ffofLJK:i:, ^£*^t> 2 2 0 °C(^?ag<7)K 
H -C , -< y t° - y y ;^ d> ^ jiMw ^ lb L yt o 

z J; U , '> < t t 2 2 0 "C 1^ T r£ g II T- 1± ^ m ^ ff^ 


wo 97/18596 5 4 PCT/JP96/03363 

=' y<yi^ h m V ^ <> (L i C 0 O 2 I ^i^mm 1 0 M m) 
0^5^. :f3 ~ Tf. >' y' V y ^ . RU ^< ^ > y ~ t t X (D 'J t: 
^ >J :yy a y ^ K^, ^< /i- h ^ V ^ . ti — if^VZf y 
y <p . \^ ^ ^' y u y ^ Y ( fj; S ^ ) o ft M 1: 
^ L T ^ n € n 8 5 m S % . 8 fi S % . 7 m fi % /.f 5 J: 9 
^ y t" y X >- :7 n 7 ^ K O 5 fi S % N - > f" ^l- f n U K > 
( N M P ) ^ fl ^ tic L « ^# tl fi ^ ^ , T ^ ^ A 

. ^i^l'igl 2/im<Dn-K;i'=3-^;^ (NC) lb' 51^ 
(I ^ y y X > :7 D ^ ^ K CO 5 m 1: °/o N M P ^ ?r - 
-&LT:^^y - ($L^^mi:;^^i:t:--K/^=^-i7;^ (92 
% ) , .If "J 7 - ( 8 % ) ] ^ /i „ !^ X 7 y - ?r ^ mS?: -> - 

X i'fm L tziEm X n 'k m ^ ^ fi mm m m ^ m M 
^j^'f-mi^mmwi^m m ^ ^ i 2 o V(D7s.^xy 


wo 97/18596 5 5 PCT/JP96rt)3363 

n^fzo ^ m <75 m ti m BE li 4 . 2 v -c ^ „ nmt , 

i2mAh/g. 2 U^(^^ikm.iiikm/ ^-^^ii'^ 9 8 

% w ± X' 'J . 1 0 m B (D wlW. M ii n m m n & h tz V 1 9 

- i: /i^ 5^ o 0 
ttm^i 1 

H 5S t^iJ 1 T' ^ 1^ ^ fc ^ =^ 1^ 7 /I' ;r c y c t* u > - 7 •;/ -fl: f - 
L-'7=">^t^^{$:^flg (^3r^7/U7i-c7°c fuv^fesmS; 
%) ^i-yhlOgt. T-trh>40g, S5J;I>'y^'>i-7^ 
■h^:7/U^a7j<U — h (LiBF.) — — 

h (EC) /^T'pt'u:/*-^'^-!- (PC) / 
^i^'hV (y-BL) (EC/PC/r-BLjl: 
Irt: 1/1/2) {iLiBF.igglmol/ir-^^L-C 


wo 97/18596 5 g PCT/JP96/03363 

t& M 1 t mm L X m mm^ m > y ^ m V m L . 

X'h . 1 fx Tni;x±.(Dmm v ^ > it m^. ^ ix fj: a- ^ tz o 

^K->-Hi c m (D m m ^ ^ T > 7^ y ~ h X' ^ 
mi^ t L, zcD^^y'i^u^i^- h ^mii^t Lx mmm 1 t m 

mi^LT^ofii' > \i' ~ y >- mVr i i- -< ^ h y ^ y h 

<^^^^ ^ y f - y > 7 mt^^ m ^ t)^ h 4 > B m ^ ntb L tz 

ii-r^fz, 

t.fz. M -j^ ^ W y — h (O m 11 :^ y ■> — 

\^ x ?^ ii, Ay tz X m m ^ ^ m A. fz T ^ -r m 
xn^ $ (b izjjumm^ m ^tzmj±y y :^mf^ \-^n Ltzo 

y y 7. y - h m Pel o 5c i5S ^' y t' - y 7 w\ m ^ n ^£ 
^' - y y ^(Di^m'i^^^^mmLtzo ^ y ^' - y y 7.m\^\t . 

1 k H z T- o fc,^ m , ^ ?S 75^ 1 1 0 °C <D X . 

y ~ y y 7 tz h \Z.^it L fz i)'- ^ 1 1 0 °C T' t. !l 


wo 97/1 8596 5 7 PCT/JP96/03363 

tz L h fi . ^ m ^ I' ct u u -r - -> - ht'^nmiiL 

m^l^ T ^ik T ^i- ^ -r m t5 X 1/ ^ > \^ ~ h ^^MLtz 

mt&M I t mmiz Lx . n l m, l i&m l tz m 5 o m (d 

--^•y-7yi';d-ayc n' u - y y it =^ ') xV^S-n-f^^^fli 
(^df.-i^:7/p;tny^at'u:/-^l:5Sfi%) ■>- V ^{tW^L 
o ^# b n ^) •> - h (1 m ^ ?r BS ^ ( BS. W 1 0 M r ad) 

LT, ^ifi^^Jl il^l«{lLT:7c>HFC 1 3 A a $r^ff 
( ^ ?a S 5 S fi °/o ) $ ^ o ^ ?g ^ ■> - h ^ Si U t 

m . iE ^ ti 2 1 0 °C CO )]D $r ffl I ^ T 1 8 0 'C II 5 Ij-' Pal ®\ 

tX. ^/f:7 2Mm(7>afe^^«: (^?!HsS£3{S) ^\niz. 

J: U i'J ^ L , 3$ 5x ^ <D « fa ^ ft^ Ji 1- ^ ^ S ^ (i 6 

8 s a % T' fc o c ^ fa -> - H ;i ^ 6 ten: ^ ^ B?. M ( M 

glSMrad) ^^to/i. l^v^-h^rNMPtlg-frttTt 
b , m BB Hi tl ff^ fiJc $ n r-c 5;^ ^ ;S 57^ S fi ^ ?r 5lt JO 


wo 97/18596 
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l^^mi^^ . ')^^2^'rV^y)V:^uif.\^—Y (LiBF 

,) \^^^ ij -if^^^^ Y (EC) U \^ Vy'iJ-lf.^^. 

- V (PC) / y- -:ff-)\.^^Yy (t,_bl) m^^mm. 

(ECyPC/y-BLmirH:: 1/1/2) {ZLiBF. 

5 m o 1 / 1 T'^gfi? LT^# btl^^TKSm^S^?^ 

(- A n . 1 0 0 °c t7) ?a g T 2 9# ^ a . ^--m^^x^^n^ 

mmm-^ > y V ta L . ^O^l. m25:t/m30Sfr® 

*3'j, ^(75ip±^SS(12~10/imT'fcofc„ S/c. ^1. 
m 2 ^ ^ 3 O Kf? S H o f i| (i , ^ n ^' n , 5 1%. 48%, 

V ^ y (Di^m^j^^i'^ 4 8 S ft % T- ^ 5 w t Si b o „ . 

mm^m\t7 6 M ft % T- o , 


wo 97/18596 5 9 PCT/JP96/03363 

(n> 7^ 7- V 7. 'y- \^xn%m 1 bm^\^\^x-siu 

^y\:'— Vyp^m^r^n^^i-^^^ h zf u y V (D^m ^ t' 

- h X' m ^ A.- fz :!^m X' -m m mmi^ ^ m ^ \2i ^ tz T I 

Lfzo ^ X ^ u ;^ - h mm^<o^m^ y - y p^mm^ 
rr ^j: h mmmx m m ^ h 2 2 ox:^xmmLx 

^ y t' - ^' y :^ (D iS. E ^ ^ B L tz / ^ y t° - V y 7. m 

iKlKl kHzT-noiTc^^, miS^t^h 2 2 0 °C (D & (O m 
X . y - y y i'^tCtz h^^l-'S^itLtz. 

1 T -f- ^ X :^ V- y :^ y - h ^ ^ L tz 

jfs^. m'^m^^mf$mmn<o^m(t^brifj:t}^^fz. kd 
- t X ^) 'pfa < t t 2 2 o'c^M" (Di^^^mx {-imm^'B*'' 

n^m 2 X \. tz ^ y< V m. 'J ""7 ■t^^^'^^ t ti - 

fh(Dn.^(0^n^mt^h ^7- y y :^y- F^tl ttiL^^^$r^ 


wo 97/18596 6 0 PCT/JP96/03363 

y^^~-hmi§'>-h {mm 5 0 fx m) -e^^^-hLx-y 

HJfi^iJ 6 

1 2 0°Ccr)ragT-7 5^ - h L X m M ^ m L fz o Z(Dm 

m <o ^ 1 c m' ^ tz 0 4 0 0 mm f& ^ ^ tz o 

^^^^T-, y^>i'i>.7"h7>'/U;tD4^lx— (LiBF4) 

— — h (EC) /t/DfU^;^? — Tjf^. -h 

(PC) X Y - y'^y^v 1^ h y (v-BL) iig-g-^^ (EC 

/PC/r-BLfiSJt: 1/1/2) iCLiBF.jgSl. 
5mo l/lT'^^LT^#e>ix5^7K^^m«?^|g?S(^. I^iffl 


wo 97/18596 6 1 PCT/JP96/03363 

X' ^< -y ^ - miz.t^ K L . y ^ ^ -y - h O ;4S ^ II 

m mi- ^ X 0 L X y< -y ^ - <o n ^ Ml & ^ h ^J: t'- h . 
UQW^.M^y - y - ^ ^ 1 2 0'CT'i=t^LT1|/t!l^f^iJL 

^5 S ^ S fi 'J m )5fL S ^ 1 m A / c m ' ) 5f£ ^ . Vi \b\ % li^ M. 9j} 
mS 2%, SStmi:{i:^^)^^Sfifc/cU 2 1 OmAh/g-C 
o 0 2 (Hi g O 5t JiJ m ^ li 9 8 % ± T' U , 10 

0 1^ -r m s (h] ]!* m s i- ?7 1- 6 f 'J ^ 8 4 % t- o 

?tb <b L X i'^W] -t ^ t t'^ io tz . 

mmm 7 

L c ^# ^ H fc - K II m ^ 5r B?. M ( B?. #t ft 1 0 M r a d ) 
t. nt&m 1 t ^m\Z LX y a yu F C 1 3 4 a ^^Wi (5 

m ft % ) ^ -fr o s ^ -yr i/ - h $r 5j y a L /■- ^ , e ^ n 


wo 97/18596 6 2 PCT/JP96/03363 

2 1 orcoAn®i*p{cT5#rBii 8 o^cizmBLxmm 6 8 

^ U-yij- ifs^^ - Y (EC) / fu\^^^yt,-^.^.-Y (p 

X \^ X \% h ^ ^ \. -t-^'^ . i o 

0 r O S T- 3 Bt Tb^ @ $ /t o -a ?I ^ -> - h O ^ 
/? II 9 5 M m T' ^ o „ 

m m m (D > ^ ^ it- 1 ^ ^ com i . m2Rum3(n&^ 
^mm^mmLtzm^^^, ^ ^t^ o ?s k > -r > /-j^ ±^ - ii t 

T fc^ U , ^ <7) ^ 1^! g {± 2 - 9 P m -C i> o e ^ /i . ^ 1 . 
m2RXI'^,3(Dmm<Dt^m K > -r y CO feff m ^ o f i| ^Ml . ^ ii 
n . 3 8%, 30%. 3 5 % T' tl , ig ^ ^ @ ft: m 
Kp'-i'xoi^ll^^liS 4. 3SS%-C^^^<!: 
/S^b^^ofco * , mi. m 2 St>'^ 3 OK/f® <75^^■f n;- t . 

(1 ^> ii o fi „ ^ h\'mmm I tmrnizLx^Ti^m^ 
ft b * * , m m ^ m mm ^ f5 li ^ 7k mm w 


wo 97/18596 6 3 PCT/JP96A)33d3 

^ ?K -a S II 7 5 m S % T- o fc o 

mmm 1 t mm\z Lx y - ^ m ^ x ^ ^ W: 

3. 4XlO-'S/cni-C'fco/-c. ^fz,l^-&g^(i:^150 

r (I AD «^ L fi ^ . 'if^m LX ^ y f - y y x iiy ^ ^ o 

^;*-:/ej|[®(13. 5xiO-'S/cm-C'^*J,-^ 

(^B.^rn \C ^ ^ X IS: t Ay t' ^it L ^J: ^ t i'^ f)' ^ tz , 


wo 97/18596 6 4 PCT/JP9d/03363 

mmms 

3 X' M L tz L i c o o ^mm •> - y iiEm) . n cmwy 

\y tl - if. ^ - \, (EC) /zru\;v^yti-if. ^.-Y (PC) 
/ y - y' ^ !\^ "7 <7 V > ( y - B L ) M fi : \ / \ / 2) C 
L i B F . CO 1 m 0 1 / 1 T' jg ^? L T lb H -5 1^ 7X m ^? » 
^ ?S -a i ir 'ts > 1 0 0 °C O g T- 3 0 5^ fel 5!i S L 
T m i^th $r ^ L fi o r .^D «A ii J; U ^ ?S I* -> - h !i. 6 fe ib 
^ ^ ft L ^ a ?S 12. i n , ^ , g CO ^ •> - 
h il (RiJ m If b (i ^ tti L ^ ^1 ?r « L 5 itfe ^ {t 15 
<t A/ i:' T'i: I ^ - i r) o c o i ^ T" 1: ilii co IE f £ . :^ II x 

-h?£^i2ot:, 3 0#) L-c->-K:ytm?fe^{t5E^Lrz. 

Um.m^^WLn.m (B;*:|l:lt4-mx (^) $^1 0 1 SM6) 

m^n^j:^ tz, ^m.itmiiLt'- 4. . 2 v n it l m ^ m is r- ^T 

o o ^"^'^om^f^MitLlt 4 . 2 V T' 1; ^ ^ 51 ^, X- # 
o * ^ m ii « {4 2 . 7 V t T' {& T L f- B# (I ff it L /i „ 
W^yctkmi^^ 7 8 % , 2 [U B a (7) ^ m 5a Si { i 9 9 % 


wo 97/18596 6 5 PCr/JP96/03363 

^ z. t t'-mmx # 

HJfi^J 9 

^>"afi5Sm%) ^ tcBW L m, L f$.m X r> X mm I 6 8 
m(D - h i^fSLm L tZo # <b /"c v - h 83 M ft 1 0 M r 

a d T' m BS #t ?r 5^ ^ L /■! m . 6 0 °C T' K 2 f£ <S 

1 3 4 a ^r-ajfe-t/lo -eil^i^fcv/- h^fe*JtiiL/im, 

E II 2 1 0 (Dim^.'m iix 1 0 ipr^, 1 8 o "c ;i ^la ®i l -r , 
mm 4 0 \ m<D B ^^mi^ {?^mB^ i 5 m . i^mtt) ^ 

- hBtD^|$:at^5+i-5?4 1lMj^i*a<75fij-g^!l. 9 2^1:% 
T' o fc, 5€ ?S -> - h B (I , ^ e> <l 3 0 M r a d O H S?. 
^^rSJZT^jr-^TeO'CT'S^^^Lfc^. 3 0mmX3 0m 
m0^i^>T-^. y^'i7Axh77/l';i-n;JtU-h (LiBF 
,) ^r^f'^^J^-JJ^'^^-h (EC) /T'ofu:/;^?-*'^^ 
-h (PC) / y-7"^a7^h> (y-BL) 
(EC/PC/v-BLmStt: 1/1/2) ll^gglmo 
1 / 1 T' @ fi? L T ^# «b n 5 tK ^ m ^ K ^ I' tS S L . 


wo 97/1 8596 6 6 PCT/JP96/03363 

mn^mmco 1 2 3 %) , mw-it 3 i 2 fi mx-h-^tzo 

m^mm Ltz'^^. m^om^^ k^w yr-m-iZ'^nLxis 
2i!LXj^m3(D^mm(ommm*^n-ti>. -en^'noisig v ^ 

-< > O ^ S S O f I) ^ . 8 3%. 7 8%. 8 2 % U , - 
(Dht^^-h 8 1 S 1: % i7) ^ ^ t- ?e! t§ K > ^ > ^ # ^ -r 5 
rirz-S^^^Ti^o/io ^1, f52^^t^'^3^0KffS^Ol^-rn 

> ^ > !± ^. ^ n ;^)» o „ ^ h ii^mm I ti^mi~Lxm 

y^^t: mm '^tiiK g A (1 H ?|JJ ^ ti fj: ^ tz , 

0 m £ % -c- o „ 

^ 2 . 4xlO-'S/cmT'feofc, 
i:t IS F'j 2 

— ->-hA«^^>T-3 OmmX 3 Omm^^ljE^!iJ9 

tmmizi^xmm^-^tzo mm m <7:> it 5 s m m x 4 o m 

m immnt 2 4 0 %izi$:k) , mmit 3 3 5 ^^ mX 


wo 97/18596 6 7 PCr/JP96/03363 

HSb^J 1 0 

^ (^:^r1^7/^;^-D7'^t•^^-^l:5Sl:%) <7)^&5^lr2 3 
0°CT-^D«?\/*§!L-C^Jfl 5 0 1^ m(0'y- b ^ f&mLtZo ^ 
-> - h 1^ m ^ )^ 1+ ( B?. M 1: 1 0 M r a d ) L . w^m \ t 
y u y \ ?> A A^^m {^m^l n^°/o) ^tirfc 
^ $1 m L T . E ^ (1 2 1 0 °C J!H] (' T 1 Q^f^ I 8 0 

>' ?± ) (w ^ i; aij ^ L /-c . 34 3i ^ f& 16 rS ± <75 ^ II 
•r 5 f ij II 8 3 ^ i: % T- o o 

=s:.=}-V'l^i3 — -if^:^ — V ' Zf a i: ly :tJ — — 'h 
mm (m^ltl • l) IlLlBF.^lmo l/l^ft?LT 

#bn5^7K^m)^w^?S5 om 1 t <DfM:^mmi^ . 4 ot: 

tZo 


wo 97/18596 g g PCT/JP96/03363 

m^mmmi t ^m^zmm Ltz-^w.. ^'^(Di^xm h- / ^ 

^* ix O K > >< >(75 Kfr ffi a c7> fij ^ li . 7 8%, 75%, 8 

0 % T- ^ »j , :: <7) ^* ^ e> 7 8 ^ 1: % CO i$ s T' ?a ti K > 

y^^^i- ^ z t t'^f^f}^^tz. ttz. mi. m iSLum^ 

il ii ^ K y -r > li is *^ b ii Jte o „ ^ o .'iH ^1) 1 
t [5] H L T S S ^ gij ^ L 75^ . '-^A^am M o n o , 
S 7t . IN 7K S ^ ^ e S s fit] ^ o s ^ ft: --i' lb * s!) /i . 

t^^-^ ^ 'jf ^ m \z n {i ^ ^ 7^^. '^m-m o m\t 

8 5 m S °/o T- -o o 

^ , fi; ^ gl m ft? K <7> ^ s!\ It /-J^ b ;^7' 7 iE 

^ g ?r I? fffi L /c ^ . - 1 0 0 °C T- ^ U . m <l¥ ?{2 ^ ?f hIj O 

h cib 7)^ -o X fz <o X' , ^) ~ -^^ t'- mmi^^z-w^m ^ n 

X Z t t) r> tz o 

U MM n ^ 7" y ^ '> - h x m m ^ ?^ ^ . 'ZM'< y 
\i' - V y ^ Bl"^^ n r> tz'if^ M: . =I-/^=,-y^y^.y h (DM'^ 
y t' - y y :^ ^ ^ h ib fz^^S. -( ^ y m m n 1 . 1 X 

1 0-'S/cmT-foo/c„ 


wo 97/18596 6 9 PCr/JP96/03363 

mmm I i 

C) ' a t' U y ti - ■'t^ ^ - h (PC) ' y - y ^ /'^ y h 
y (BL) (D^^m^ (EC/PC/BLSStt: 1/1/ 
2) ('L i BF.^lmo l/lO^tgT-g^^LTM^^tL?) 
^^7K^^m)^?MS?i55 Om 1 tO^g-^tgfSiirtmL, 5 0°CT' 
8 B# fal L T ^ ?g g L /i S 0^ -> - F ^ ^# o o I ^ "C , 
1^ ■> - h ?r m f£ -C r /I' =i" > :^ ifi T fw 3 B# PpT ^ t T X F 7 t 

7^; ?P5 ^ . 4^ O IB K ^ f > *^ - - fii ^ ^5 'J , ^ O 4^ 
l^feSli9~15;^mT-fco/io t.f-^. % \ . m 2 Rlfm 3 

O fi) ^ {i , 8 2%, 83%, 7 8 % T' *5 U . ~(Di^^i}-h 
8 1 % £0 S 5^ ^ T- IS K > > ^ ^ W -r S w <t /!>^ o f- . 
*fz, ^1, ^ 2 S:t;Jm 3 cDK^ffi c7)l^-ri^H , ^ ^ 

ii * {1 a iij ^ n o /-c o 


"^O^VIKPS 7 0 PCr/JP9fi/03363 

X I- ^ Z t :/)^ ^ tz , 

m mm ^ ^ ^ ^ 7. ~ h X m m ^ m ^ 12- ^ . i^ -stl-^ >■ 

t' - ^' > ^ m ^ ?r o 15 ^ , - y-. n - ;u 7" a y ^ (7) H ^ 

1 0 - ' S / c mXhr>tZo 
nt^m I 2 

^ 5c f'J 1 0 T- ^ I ^ ^ ^ ^ 5 c m ^6 (I 9] li'r L fi -> - h ?r . 
xh7tKn:77>-50m]<!:, =^ i; t> — yf: :t- — h (E 
C) •ynt-uy;^7-;Jf;^;-K (PC)cr)^^-fgJ|t{EC/ 
PCmSirt: 1/1) ClLiPFs^lmo l/l(Dit®T' 
^/l?Lfc?^7K^m^?^©?i55 Om 1 t (D^^m^izmm L . 
5 0 "C T' 8 fl# Pb^ }^ t r ^ fCr -t S L -> - h ^ ^# „ 

o I ^ T' , -> - h §r 1 0 - ' T o r r O E T fl ^ T' 1 r^l 

i^mmn^y- \^ ^ VFm Lfi. -> - Mi 5 c m ^ . li^ m 2 5 

5 ^ m T' o /z o 


wo 97/18596 7 1 PCT/JP96/03363 

<D^wj^<Dmmmi^m-^. ^n^'ixo?{5t@ v / ^ (nmm 

a O f ij ii , 7 3%. 71%. 75 % T' «j , Z (D'^^^-h 
7 2 . 7 ^ ft % <7) a ^ T- fC^ t@ K / ^ > ^ ^ ^ -r 5 ^ i 

i:);i'ofco ^1, m 2 Rxim 3 <Dmm<D^--riviz t , 
m ^ ^ T m m.m (D h t (omm t mm-r o}^^^ k^-^ > 
It m b in rj: fz o ^ hizm^i^m 1 t mm^z Lxm 7K * ^ 
-m ^Ltz^K m 7K It m m ^ ti^ii^^fz, 

s/i. ^^7k7hm.mnm}^^i§:mm<D:^mm<t^^h^ibtz . 
m m ^ M ^ ^ iz t5 ^ tk 1^. mm ^ m ^ <D s it 

7 1 a ft % T- o , 

^ /1 . 11 s ^ ;i; 5? ^ gi m M o M 5^- t/T b ^' V ^ e 

^ g ?r if ffi L m . - 9 9 'C T- U . m. M m ^ iS: (D n'. 
V ■7-^^i$:(D:tf=7^m^iS.mit- 5 1 TXh ^ Z t {t h h 

i: 5^ o T v^ /c o T- . y ^ - mM iz m m ^ X 

i> Z t t) tz , 

m mM 'M. ^ ^ ^ ^ - f-CrSiS^t^^iA^. HSfi^'J l 

t mm^z Lx ^m.^ t- - y ^ 7. fij 5^ ?r tt o /t ^ ^ . n - /i. 

^:^e2^Sl±l . 0 X 1 0-'S/cmT'*3ofCo 


wo 97/18596 7 2 PCT/JP96/03363 

USe^J 1 3 

^ h' - ^ y ;u :t ^ y u t' > '> - h ^mmttzo 

h izm^mmkt (Ba|tS2 0Mrad) L, Ol>T-|| 

^"^tzo -a rt $ -It /- v- - h ?r ^ y tii L T , iB. h 1 8 0 °C W 
.tD «!i j;p $r ffl L- T 5 ^j-^ PbI 1 8 0 t: ;^ AD tfi L T . mm 4 0 m m fiO 

o 7t o 

> t . L i BF,?:^5^U>;t7 — ;Jf^s— }- . -fa t*U>;t7 — 

T^#bi^5^7K^^m^K^?^?5 om 1 t <7)iM:^mmiz 4 or 

tz'fS^. ^ (O h' ^ 4 > :i>^ - \Z n L X ^ V . ^ (D 

ni 0 - I 3 m x h ^ tz . ttz. mi. m2Rum 


wo 97/18596 7 3 PCr/JP96/03363 

ffi ^ <^ ffJ fi . 6 1%. 58%. 6 3 % T' U , ZOm^i^ 

h e 0 . 7 ^ & % (D i^m^ m X' mm h' / ^ ^ ^ ^ -Tii z t 

6 9 M S % -C o r^i c 

^ ?a g *r If ffi t m , - 9 8 "C -C 55 'J , ^ i; ^ - ti ^ fi? 

^{Xizmm a ixx i> z 1 1'^ iof)- fz 0 

f - ^' > t; ipij S ?r f7 o ifS ^ . 3 - /I. 3 - y n -y K (7) ^ 

~ " S y c m X' h ^ tz o 

m (o 7k m it u 'y M, . mit =^ ^< y^ h ^ m:-^ L tz'^ . 7 

5 0 °CX 5 mmmsismn^, 1.x W-i^U^ I OMmCOL i CoO 

2n^^:'^f&Ltzo t ti - > y y y ^ . ^jfyf::^ 

^) T-'vy u y y( V {Bi^m^m\t^T.nm^^^±^. kfi 

1 00) <755a^%NMP?§?gll^^5>litLT^7 'j-?rf^ 
ML/io ''^^i, 7.y '-^(r^mm'7f%^m.li!L\%. Li CoO 


WO!»7/18596 7 4 . PCT/JP96/03363 

2 (85%) , :<7 - dt" :^ y 7 y i7 ( 8 % ) , y t' y 7^ > 
:7/U;^-7^K (7%) ,}:/j:5J:^{cLfco ^(Oy^y^)-ikT 

X y * ^ h' ^ ^ ~y' vmx'mt^$^mLrmm I 

1 0 m(D iy - h ^ i^m Ltz, I^L i Co02->- ^^^2 c 
WmmWi^- h?r2. 5 cm^T-Sl/^e blIZ(7)±i-2 cm 

:^c7)^my5''>A^-i'/!- (MJSiooMm) 120 
•cT-^jiLTiE^ (L i coo,) / m ^ m mm ^ / ^ 

X T /u zi'^'^^^zp x-m Ltz, 

t^m-^^ %tkmm (1 0 1 SMGS!. B :^m^t^n.xmx: 

?: /j: o 7t o ^ m ii 4 . 2 V mmitx-n ^ tzo ?e m o m ^ 
r^^ m ^J: 11 4 . 2 V T- u ^ m 51 ^> T t o * , nma^ 
m»^-cttv^, mjE2. 7VT'^^ii:Lfi„ "oitm, ^Exm 

^ 8 5 % , 2 E g CD ^ JJe m ^ 8 8 % t>l ± T- *3 o /i „ 

ztlX *J . m V M L ^ikn i'- ^ X h - tf^mm t Lx^W) 
■t ^ Z. t iz> r> tz o 

nmm 1 5 

w-i^u'^ I 0 /i m(D h' ^ - ^ 7^ B^\z . m^m 3 X 


wo 97/18596 7 5 PCT/JP9drt)3363 

ffiv^/■cIKy =. V y o y ^ Ki7)51|l:%NMP^fS?r^ 

{7 7. (92 %) 7}fy-7- (8%) 3 o s^x^y-i^^M^v- 
- hll Ki5'^-7'U-K&-C'l^t-CltiS)^Jll 2 OumT- 

m\.fz%i<D t . num\ i c o o 2%^. t x- 

nt&m\ 2 TM^ L IS ^ tS it ® m W •> - K ^ 2 . 3 c 

o V ^ T- . ^ ^ ^ m ^ 7 ;^ ir /Ki it A L -c m ^ ^# 

II ^ ;^ m ^ II T ^ jfe m ^ tr o fi o ID E Tc ;^ m xi) ^ 8 1 % > 2 
lE] g P?i o ^ Si: m li 9 8 % ± T- 'j . 'j i§ t x Si € 
^ gg -e o o 

lie ^'J 3 

B^iJ 1 0 T' §^ L . m ^ Ba, S+ S % (1 J^iMt 5> HtJ <?5 
M/li 50i:J'D>'(75t--i;T-'v:7D7^ K-^=^-y-:7;u;t 

> 5 0 m \ t . LiBF4^^'?'^:/*-*'^-H (EC) • 
7°cfU>';!7-;}f^. - h (PC) (SSttl : 1) 


wo 97/18596 7 5 PCT/JP96/03363 

y > Lx m^^mi!^mmw'y~ h ^mtzo ^'y- hit 
^' - y > ^ M m n ^ tz'i^^ ^ . - =2 ^ a y h (om'^ 

1 0 - « S / c m -C- o o 

tt 15 4 

t- y -7^ :? n 7 I' K • ^ 1h 7 /I- ^ n y D t' U >- ^ J -g- 

h (EC) •rnfU>;A;-;Jf^^-h (PC) t^^^m 

(Mmtt I ■■ 1) -^imo \/]mmx-mmLx^hti^$¥ 

V^fi^Sl O-'To r T (D B t) T X' 3 0 'j^ L tz o ^ 

j-nmmit^ 2 5 0 .m m x- ^ , @ * x ^ < ^ ^ ^ 

X # S ^- IE SI M IS (1 3}^ a6 e> n o „ ;^ fc, 7 ^' 
•i^ co».mM^VT X V . 6 3SS%(7)EC • PC^^^fiE^r 

^ ^ ^ h o S ^ (z ffl l^ /i ^ X > u X -> - h ^ (i -f ^ T'.f X 
=5rrx h y ^ (D^mm ^ m(D 7. T y 'y— h X' 


wo 97/18596 7 7 PCr/JP96/03363 

- h m t> ^ ^ L it tz m^X' ^ ti: t>^ ^ tz o 
mmmi e 

OmS%) ?r:^7>^^S±(-=Sr-^^ h LXft^Sl^J^l 6 O/^m 
v- - h *r K L.fz o 2k v> T- ■> - MI m ^ illl tt ( bs tt i: 
ISMrad) ^JgtTt^. ||iS^'Jl<t[sI^tlLT7D>' 
(HFC - 134a) ^^g^it/Co i5>:l'^T'^g^-frfc->- 

h ^ ^ tj ai L 7t m . 1 0 0 °c <7) DD «r: (1 T 2 0 ^j-- 1 o o "c 

>':t7-#"^-V (EC) /ynt-u-^^-^'^^-h (PC) 
i^?^ (EC/PCEl:it=l : 1. Li^gglmol/y-> 

% X' h r>tZo 

^^^^^mL . i (r>m I . m 2 Rxi^ 3 (7>wrm^w.ULtz'i^^. 
(o y / ^ y ^ - \^ X n . ^(ow-i^^i^n 


wo 97/18596 7 8 PCr/JP96/03363 

^(omm h' ?t 4 :^(ommm(o^\^ii^ ^ti^ti. 33%. 2 
5%, 3 5%T'*>'j, zcDf^^A^ h ^ i^m-tM^^m.M'S'p 

ttz. mi. m2Rrfm3<DWim(D\,^Ttnztj. ^-^m^^^ 

^j: o o 

^tz. ^mm I t mmiz Lx . m m "f- m mm ^ ^ ^ 

^ y ^ ^ > y h !^ ct ti m 15 11 0 - 5 V T- ft s 
t/ii7c(i<t5m^{b^B^$ r ^ I? ffi L 7^- o ^ o *s ^ . 1 . 
2 V 31 m cfi t' - ^ (nfi5.m(i ^< y 9 ^' y ^ > k m o 1 . 

9fS) ^ 0 . 7 V Oil TtmcPt f- ^ BfLfif (± ^< -y 

7'^7>K^5^c7)2fg) , ^>=J:iJ^4. 2 y X ^) mmitL f5 ^ 

mi\:m'{^ii^± ( 4 . 2 V O m flfL fil (i y ^ ^ 7 >■ K m jjS O 

2 ) li $ tt fc o ^iE o T , ^ # ifiHi 0 . 7 V ~ 4 . 2 \- 

CO «G H T- m m ft: ^ 6^ ^ ^ T' 5 Z <!: o „ 

- h ^ m ^ ^ y t° - y > 7. -m ^ ^ n ^ tz m ^ , ^ 

>Bm^S[\t 1 . 8 X 1 0-='S/cmT'fco/i„ 
His^J 1 7 

a S 4 5 ^- /u % ) <75 1 0 S i: % ft ^ 5^ I- V f§ ^ , ^ t' 


wo 97/18596 7 9 PCT/JP9<W»3363 

tzo m-y- h izm^f^mm ( bb ^ S i 5 M r a d ) i:^Ltz 

mmm 1 t mm\^ Lx y ^ yuT c - I 3 4 a ^^m^ 
L fc ^ . mhi^ I 5 o''c<DMBPi^x 2 0 ^f^m^.Lx . m 

:fj - h (EC) /7°ot:'U>;^-;Jf^ — h (PC) 

(EC/PCmi:tt:=l : 1. Liigglmo 
1 / y :y H ) ?r 6 0 °C (7) ?a g T 3 B# Pel ?t ^ -tt T ^ ^ @ 

m ^ ^ mm w 17 ^ ^ yi^ mm n m m (D ^ ^ M It B esi: 

% T- o fi o 

mmm I t mmi^ vx , i^'m ^ m 6^ m mm w (d ^ 

30~4 5MmT-foofc„ Sfc. 2 RXI ^ 3 (D 

^ (Dmn / y <Dm^B(r>p\^ n . ^ti^ti. 63%. 5 
2%, 6 5%xho . ^ (D'l^^t- h , t^^'^m^^^mm^'p 
(D mn h' :^ ^ :y (D {i^m ^ it . 6 0 m M% X h ^ ^ t io 
ofc„ ^^1. mi. ^2s.t/m3(7)»r®(Di/^-rn{ct. m-^ 


8 0 PCr/JP96/03363 

L tz MtK \tmW\ ^ ri fj: ^ tz . 

^ V :y ^ Ttt- > h !J i U m K H 0 ~ 5 V T ®f {t: 5: 

i^miii^ X ^m%i\:m^$^^^wm Ltz. ^(dbm. o. 

6 V it ^ m gfc it ± {mi^m(ty< -y ^ ^' =7 > K m »S ^ 2 ) 

o <£ 4 . 6 V i tj iii m & f- fcM-t ^ ®E m at ( 4 . 6 \- 

<7) m M (i -y ^ ^' 7 > K m O 2 ) S'J $ n fi „ 

o T . II *t *4 ll'O . 6 V ~ 4 . 6 V (7) ic ffi T- m ^ ft: ^ &^ fl ^ 
^ T- ^ - t 2ii /i^ o 7t „ 

^l^lt 1 . 8xiO-lS/cmT-^o/io 
tt ^ 5 

1 0 0//mJf:(7)4^!;;^f-u>v— h(::^^^^>§;^v^T 
(7) ^ 4^ > f t ^ /j^ o o ^ >'^ ^ V ^ S Wu O ^ y X?. 5^ u > 
MM:%X' h ^ tz {Z<DZt\t^'^u>^=^-yhhfzVO. 8 

U 7.9- > — h^^n t' V- y — ^ — t/r 


wo 97/18596 8 1 PCT/JP96/03363 

('i';*-:/e^SfllO-''S/cmiaT) o 
it Tf^ 'J •> - h ^ . LiBF.$rlmol/y-7h 

ThmmnmmizWi-^ ^ i^tz'ik . ±u t m m ',z ^ ^ b m ^ ^ 
g s ^ o II •> - h (7!) s ft {1 ri s 8u -> - h t a t A. t'mit 

LX t5 h-r . r) -f /i^ !w if L S S b 7X * m ^ K 

S ^ 1: (1 2 m 1: % T- *3 o fi „ 

h , t5 X u^^m V ^ ^ i^ - h X'i^.?i-i^?i~ , if -r ^ y 7 ^ 

> ^ H y jfe ;i J: U m & «G H 0 ~ 5 V X- KMt -5: rj ii 5£ v 

^n.^it^^^m\±^mm Ltz. ^<D'fi^. 2. 3 v. 1. 

5 V (D Jl 5c m ijS t° - ^ i'^infi^n ^< -y 9 y y > K m ^fi 3 (5 

± ) , fc^ J: 1/ 2 . 9 V ct tl iii m II « It 5 ^k: m ?rt if ;^ 
( 2 . 9 V O m git it ^< -y ^ ^' 7 ■> V K m ffi <^ 2 T' 'J C 

9(1, 2. 3V~2. 9V03^i/^SGffl-C'(D;V-m^^t:^&^l'^ 
^ f£ o tz » 
ttSs^l 6 


wo 97/18596 8 2 PCT/JP96/03363 

Om 1 :tf^7,^±{z^^7. h LX ^^mm 8 0 m (D 
^± ^u^X' L i BF.^lmo 1/y y h /I- <D M m X ^ u t' 

ti # m y ^ ) (z J: 'J m fji ^ 3c ( 0 - 5 V ) ^ ^T o ^ . 

0 - 2 V o m fi SE s T' ^ IS o 5s 7c m cfi t° - ^ [ i . s \- ( m 

?jS fifi y ^' 7 ^ ^ KO 3 « 1. 5V ( msf£fi£ (i ^< 
^ ^' y y h' (D 5 m) , 1 . 2 V ( m ifi iiS li :y ^7 ^' V >- 
K © 3 ) , 0 . 9 V J; U m ;i ^3 ft 5 31 m ?7fL O ±i :^ 

( 0 . 9 V (7) ill 7C m 5^ IE (i y i?- 7 -^7 K O 2 fg ) ] 75^ M 
jf] o . 3 - 5 V o Ig H T- , 5* m »fo CD f - ^ ^5 3 . 1 \^ li 

( ^ M /-J^ •> i7 ^- 7 ^ > K (Z) 2 ) ij . J. o 4 . 1 \- J; 
U ii5 m {i tz oMt -5 KMt: m ijfL ii ;^ ( 4 . l V (DS^itM. jtS <I ^< 
7 7 > K 2 fi^ ) m ay o ix „ Z O - <!: i !j ;}f y r> u- 

i: 7)5 *5 /D» o /i ( m M ft ^ &^ ;i ^ ^ /'j; (1 1 . 8 5 V - 3 . 

IV) „ ^m(D:^mx'm.^mm^ ( §t § i o m r a d ) l 
^ y 7 {b t' = y X > -> - h ( am 9 0 M m ) ^wimLtz 


wo 97^8596 8 3 PCT/JP96/03363 

^ { ^ ^ y ;u :^ a y a n' u :^ ^ M 5 m M% ) O^T^SrNM 

p iz.^m Lx V ^-mm^^ i 5 mM% o m m ^ mm l tz o 

- r-' :y y a y ^ K(7)NMP^j^^?g-^LT;^7 V — ^MfS. 
Ltz C ^ m 1: ^ ^ tb : - - K /u - - iJ' ;^ (85%) 4^ y 

— (15%) ] o t^:^yV-^±mm'y — h (^UlS^/m) 

i; V ^ - y - V X' L X $imm w- 1 2 0 m m x- ^ 
/I- ( m Ji ) ^mi^Ltzo 7 >f A . ^ M ^ 

CO ft: ;g !1 «• i- 5 3i ^ to |g 5j i|I {1 3 0 S S % T- ^ U . 7 

0 S 1: % 11 ff^ 5? fig 5^ T- o fi o t ^ T- 1^ 7 4 ^M^-f 
l^y^LXBW-lOofimCDy^/l'J^^i'^^Lfl d^iL^if^O 
t^^'^m ■■ 2 0%) o ^ <b H :7 ^ i. $r ^ T' m ^ )^ S?. 
( .BB It 1: 1 0 M r a d ) L , -Ol'Xn^m 1 t m ^ L X y 
= > 1 3 4 A ^ rS $ iir /i ( ^ i; 1 0 m E % ) o t ^ X' ^ 
ige-fr/i7'</^A^5^U{liL/c^. 8 0°C (OMB'fp 

izx 1 0 ^pr^ I 8 0 °C H AD L T ^ y -7 — JlJO ^ rel ^ -a: X 

mi^ I 2 0 m (D mm - h ^ n fz o v ^ -^mmmitm 
^j>mn 5 0 ^ s % X o /i o 

HJefiJ 1 9 

0 °C X 5 B$ Fh^ JD f??: t X ¥ 1^ ^ii ^ 1 0 ^ m L i C o O iBt^ 


wo 97/18596 g ^ PCT/JP96rt)3363 

$rB-^U/io ^If^ ^ t ti — yfs :y :/ y y .^7 ^ ^ ^fyf-y-T^v 
^n^-r K (B^ia^^^fb^Xlltt^^itM. KF 1 100) 
Ofil:%NMP^?e[tiZg^5^t!cLTX7 V-^ft^L^Co 

0 % ) , ~ 7f. y y y .y ( 8 % ) , ^ y -7 - (12%) t 

-< ^> ± ^ - y I- - h' ^ X' L X m m I i o p m 

£7) -> - h ?r K L „ ^ -> - K 4^ CO , * m ^ /* CO i$: a i' 
■ ^ ^ 3£ 3£ X. re2 £7) ^ 5^ ^ (i 3 3 S ^ % . H E 5^ 14^ « 6 7 
mm%X' h -o tz, (it t ^ T- v - ^ Ad Sft c - yL- 7* > ;^ L T Si 
1? 1 0 3 m O ■> - h (i$.tL%m(7)i$m'7}m 2 8 %) ^ff^ 

L „ e <b ;i ^ ^SJ 1 t [Hi ^ ;Z L T ^ T- m II .BS M ( B8 
fil OMr a d) e"^. OL^T'^c^l 34A$:-grto-frfc 
( S ?<5 ^ 1 0 m 1: % ) o ^iS:$ittz'> - h ^fi ^) Ltz'ik . 

E ^ ;i 1 8 0 °c o Jo SA -j^ II 1 0 ?>■ Pel 1 8 0 °c ;i m m lx 

- F ^ ^# , y -7 - <^ % m ^ li 2 T' 'J . y - 

O /Co 

USSF'l 2 0 . 

¥1^*5^2 OOMmO^J^Dy-y-fbt-Ux^:^^ (B*(l 
^^fb^IUM. KFl 100) (C. ^Jifi^iJl<!:f5]tI{iLT 


wo 97/18596 8 5 PCT/JP96/033«3 

r^ii 8 0''c;cjD^*iLr^^s^^f^lSt/;i, 5ifS^^<7)¥i§ 

?S ^ :^ -r S i$ ^ !i 7 0 ^ 1: % ± T' o /i o 
m!bix/c^?S^iF*&^ (1 5 t ^' y y 7 ^ hB^ 

(8 5 S 1: % ) ^ ft: ^ :/ X ^ B L f- ^ §^ ^ * S 
1 8 0 r O fa g T' 5d ?!\ L it^ $ -tr f 1 §} {2t: ^ M L o 
•{k^^X ti -y^-^ffll^Hi*! 5 0 u mX'^Utiit /■!->- h5r 

;5 ^ L -C m ■> - h §r 1^ t r-c c -tS •> - h ^ O ?$ H ^ ^ 

0 . ^ m {$ ± (I i- 5 ft: S ^7? (i 9 0 ¥ 1: % ^- o /- , 
^ Sffi F'J 2 1 

^ Je #ij 2 0 T- -(^ ^ L 7t % f& ^ 5k ( 1 2 S £ % ) i: ^ S£ 

1 9 T- ffl 1.^ L i C o O 2 * (8021:%) . :!y - yf^ > 
■y =7 -y '7 (8ES%) ^^i-^U. ^5S«?*J2 0<!:|5l^i;^ 

Av--h {mw- 1 s }x m) \^ X - V t \^ tz . 

1^ v - h (7) 3$ ^ ?S a 5^ ^ « 9 0 ^ 1: % T' o /1 0 


W0 97/18S96 g g PCT/JP96/03363 

mmm i s x-r^m l tzmm-y- y- « ummm i 9 x-r^m 

Lfcm^V'-h^r^n^^H, :nf-u>';<7-7}f^-|. (EC) 
^Dt°uv;^7-;Jf^-h(PC) •y-y^/U7^h>(B 
L) (^^^^^ (EC/PC/BLSfiit=l/l/2) tc 
L i BF.^lmo l/l<^^gT-^^SLT^|ibn5^f7tc^ 

nmnmi^izi§:it t t /i ^ , 1 0 0 °c (d a ^ x- 3 0 ^^mm^. 
ffl I V ma^m I X'i'^m Ltim^m'Ti^mi^^mmn t ^\z . 

$ -tt , ;tf 7 ^ -tr ;i g L ^ . T > # a ^ 1= $t A L . 
^ yfe ^ ^# ;t , 

3^mrt!l?rxS^m<^ (a:$:|14l:4-mxttg^l 0 1 SM6) ?r 

V T' g ^ m ^fi T' # /i <, * . 1: (4 ^ m »ft x- . m 

& 2 . 7VX-^ihLfco ^?J[s]^!fl;fi;(4A4^;^^^/cy2lO 
mAh/'gX'foU^;^i:mf--r:^/t'=l:M^tljStlOOf-'l'^/V' 

■t ^ Z t t'- io o tz „ 


wo 97/18596 8 7 PCT/JP96/03363 

mmm 2 o t^x x/mmm 2 1 x-r^m t tz h ^^tit'ti 

mfS.i.tZo ol^T'. LiPFe^l. 5mol 

;^7-^K^^-^ (MEC) jg^^i^ (EC/MECSfii:!:-- 1 

^xmxL . mrk^mtzo 

M6) ^fflv^^cftE/^ 1 mA/c m = (7)mjfLSg-r-xJi:m?r 

n o /i o xMit 4 . 2 y (D-mnxn ^ tza 7c m m 
m e li 4 . 2 V . x h ^ m mm X' t tz o ttz . ^ m «i s 

mj5fLT•^TV^, m)±2. 7VX^±LtZo ^DESfemSfiA^^ 
^^fctl 3 1 OmAh/'gT•fcU^^^clli^-1'^^^?rSSIUiSL 
1 0 0-9-'l'^/i'^Oj^mSli 2 5 3mAh/gT'feofi„ ' 

-5 ^ i:> o o 


^""^^^ 8 8 PCT/JP96/03363 

it mm 7 

mmm 2 2X'mi-tz(DtmcH7k^.mmnmm c^*u> 

— #"^-h (EC) •7°nt:*U>'75-^";7. — h (PC) • 
y-^^/u^^hy (BL) (EC/PC/BL 
fiftht: 1/1/2) (IL i BF.^lmo 1/lOj^gT- 

ft? L T (b ix 5 ] II ^ )i ^ ?r 1 0 0 °C T- 2 B# ^ g ^ -It , 

m yth (75 $^ ^ S£ ^Tij 2 2 tmmizn ^tzo -r ^j: h ie m 

iz^^m Ltz'^ . T > ^ H ^. X- it A L . m ah ^# r- „ 

^m^^r^tS^m^^ (B;zS[lil:-+mi?±Sil 0 1 SM6) ?r 
ffil^^^SglmA/cm'(7)mc!LS;^T-5tJfel:?r^T/.to/i, 

^ m (i 4 . 2 V (DrnmitLx-n ^ tz. ^ m m o m <s r«i m e fi 4 . 

2 V T- >j 5£ m ^5 ^it T- ^ /c, * . JJC m fi ^ m ?5!t.T' . 
mff2. 7VT-f?JhLfCo ^J]B«cm^li:itlj^^^/i'J19 
0mAh/gT-*5U^«cmi^-f'^7/l'^^^»;iStl OOi^-fi^ 
^^'^^O^mi:lil2 5mAh/gT'^ofl„ ZOifS^. 


wo 97/18596 8 9 PCT/JP96/03363 

tt^ms 

N M P t ti — y y' y -y . L i CoOz^^^^^r^^L 
T 7 y - ^ f^M Lfi^. T/W^^i^i^v-K (^)¥l5;i 

^#bn'5^^^?r, LiPFe^l. 5 m o \ / \ (Om^X- 
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